Objective: To detect factors associated with greater risk of death in infants after an apparent life-threatening event (ALTE).
Introduction
An apparent life-threatening event (ALTE) is defined as an alarming event characterized by a combination of central or obstructive apnea, change of skin color (pallor or cyanosis), change in muscle tone (hypotonia), choking or gagging. 1 It occurs without any evident cause in apparently healthy infants; although not infrequent, its progression is usually benign. However, the risk of subsequent death should be taken into consideration. [2] [3] [4] [5] [6] Infants with ALTE are often brought to the pediatric emergency department only after full recovery, which may complicate the pediatrician's clinical reasoning to establish initial management. Such difficulty is primarily assigned to 516 Jornal de Pediatria -Vol. 86, No. 6, 2010 Factors associated with infant death after ALTE -Romaneli MT et al. the event's specificity: it may affect healthy infants and have no pathological meaning, but it may also be the first sign of several diseases of variable levels of severity. 3, 5, [7] [8] [9] [10] [11] [13] [14] [15] [16] [17] [18] [19] In rare cases, infants with ALTE may have recurrent signs and symptoms and a progressively more severe clinical presentation than that of the initial event, and some may even require cardiopulmonary resuscitation. In such cases, they must be hospitalized for close observation, monitoring and a thorough workup. 2, 6, 9, 12, 16, 19, 20 The management of infants with ALTE is difficult, and outcomes are unpredictable. This study evaluated factors associated with greater risk of death after ALTE.
Methods
This retrospective cross-sectional study described and analyzed data about 145 infants younger than 12 months who had a sudden event of cyanosis, pallor, hypotonia or apnea and were seen in the emergency department of Hospital de Clínicas of the Universidade Estadual de Campinas (HC-UNICAMP), a reference tertiary university hospital in a region with 6 million inhabitants. About 100 children are brought by parents or referred to its pediatric emergency department every day. The hospital has 48 beds in its pediatric ward and 10 beds in the pediatric intensive care unit (ICU).
Choking without cyanosis or febrile seizures, history of arrhythmias, cyanotic congenital heart disease, chronic lung disease, tracheotomy, epilepsy and chronic encephalopathy were exclusion criteria. Infants were also excluded if they had cardiopulmonary arrest on arrival and did not respond to resuscitation, in which case they were classified as victims of infant sudden death syndrome. 21 Therefore, only infants that responded to resuscitation and remained alive for at least 12 hours after ALTE were included in the study.
Data were collected from patient charts, and, for the patients that were seen more than once due to ALTE, only the event that justified hospitalization was recorded. Data were analyzed using the Statistical Package for the Social were transferred to other hospitals in the region, all after a diagnosis was made.
Diagnoses associated with ALTE were made in 64.8% of the cases, and were more frequently associated with the respiratory tract diseases (38.6%). Other diagnoses were made (Table 1) , such as acute diseases and comorbidities that had not been diagnosed before.
Of the 145 patients, 11 (7.6%) died during hospitalization.
Their mean age was 189 days (median = 218 days); mean age of the patients that survived was 98 days (median = 62 days) (p = 0.003). Statistica analyses were made to evaluate the association between data collected and death.
Activity before the event and prematurity were not associated with death. The event description according to observer revealed that only pallor was significantly associated with death ( Table 2 ).
The number of ALTE and the time interval until arrival at the hospital were not associated with subsequent death. (Table 4) .
Discussion
In this series, no significant association was found between ALTE and prematurity, a risk factor reported by several authors. 6, 8, 13, 14, 16 Also, gastroesophageal reflux, whose correlation with ALTE incidence ranges from 18 to 40% in most studies, had a low frequency in our series. 2, 3, 5, 7, 10, 11, 19 However, as reported by other authors, the most frequent causes of ALTE in this study were associated with respiratory diseases. 14, 15 This study showed that careful examination of infants with ALTE led to the diagnosis of the associated disease in 64.8% of the cases, a higher rate than those reported in most studies (about 40 to 55%), 3, 6, 12, 13 but below those found in two prospective studies (77 to 83%). 2, 10 The rate found in our study may be overestimated due to the exclusion of 30 infants that did not stay under observation in the pediatric emergency department and were excluded from the analysis for that reason.
Great age variability among patients with ALTE has been found, particularly because these events may be associated with several diseases. According to several studies, mean age ranges from 7 to 19 weeks, 3,4,10,13,17,25 whereas median age is 7 to 8 weeks. 2, 6 Mean and median ages in our study were similar to those found in previous reports. Similarities were also found for mortality rates, which range from 0 to 7.4%. 2, 4, 5, [22] [23] [24] However, a significant difference in the age of infants that died subsequently and those that survived was found in our study, but not in the literature reviewed.
Most hospitals admit patients based on their history and initial physical examination, and this is still the routine in our hospital. This may explain the difference in the literature about which infants should be hospitalized for
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A final diagnosis of cardiovascular disease, found to be a significant risk factor for subsequent death in multivariate analyses, is often made after hospitalization and examination of each infant and, obviously, cannot be used to guide management during the first evaluation of the patient in the emergency room.
This study has limitations that are inherent to retrospective series. Part of the sample (30 patients) was lost to analysis because of the unknown progression of infants with ALTE discharged directly from the pediatric emergency room in less than 12 hours after the event. Moreover, this study was conducted in a reference tertiary hospital, which may have affected the severity of final diagnoses and, consequently, death rates. However, findings suggest that potentially lethal diseases may be associated with ALTE.
Infants with ALTE had a higher risk of death when older than 6 months and there was no spontaneous resolution, particularly when the event occurred as the first sign of a cardiovascular disease.
